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(57) iwmi 

x-y^>^#'jnsS;S*^3 0 0 0 cm-U;^Ti:^S<i;5 



600 620 640 660 6B0 TOO 




immm 1 ] 1 1 1 - V mit^^^m{^mm±icmm^ 
mum^mmic^ o a s ^^tsm i <Dm.n:ff:^^mmL 
xmi<D II \-vmit^¥^mtiim^mm-r^fs i ©x 

Bimm 1 ® 1 1 1 - vmit^^mi^m±icmm±mms 

if4:y'x*«*& L m 2 <o I II - wmit^m^mt^m^m 

mmm 20 1 1 1 - vmit^^^mti^m±ic^m^mmm 

filcfifefet <fc 0 A s ^^t?|g 3 tOIM5^;yx^#^*&LTm 3 
o iii-VjSg5ft-a-!^^»{*M;&j^fi!t-rsm30Xgi:. 

^^■r5x-y^^>h:&fflV^TBuia^3«) lll-V)K{t:^ 
t|it4»ft:S ;&g|5^J-6*j{£: JHy^^ifL T Buf 2 c7> 1 1 1 - 

m^rc II I - v)K{k^!it^|iiif*«ii©S3Jt:^a{c*3v^ 
ttfs^ 4 cDxsT'Huie^ 2 © I II - wmit-Bm^mt^m 

*^x-j;^vy5tl5fB«*^3 0 0 0 c m-UXTl:%5<J: 

•5 tMfS^ 2 (OXgT-fJIB^ 2 (OJl*^>?j'XO«*afi^li 

Mffi^ 1 © 1 1 1 - VijS{b-a-%^«f*M^ I n A 1 A 

c t ^m^t-r?> 1 1 1 -wmit^^mi^mm<ommyf 

Ho 

immm 3 1 2 fc:fev>Ts 

MfSH 2 ©JM^=^;^rx;&7 * X 7 ^ >:«rx i: 
tWBIl2 0XgT'6 1 0*C*^e)6 7 0 'CCOja^ffiffltfM 
l57*X7-f >;«fX£0^*&«* 1 s 1 m*-'?. 5 s 1 m 
(standard litter /m i n u t e ) i: 

f sci:*1t®ii:-rs iii-vS^fb^*»<*SH«)» 

MfB^ 2 I II - VlSft^1%¥jS»e^ I n G a P BX 

iii nAi pmtt^cii^^mtt^ wi-wmm^ 

tuts \\\-vmit^m^mwmm^i nprn^t-r^c 
t^^mtir^ iii-v mit^^mmi^mm<D^m:fs 

Ho 

HufB I II- V®|{t:^W#*»a«^G a A 

c t^nWitir:s, 1 1 1 - VSE{k^1%i|i^»^flcDiijS?J 

[000 1] 



(2) i|tlB¥ 1 1 -2 6 6 0 0 9 

2 

[0 0 0 2] 

10 V\ CO I n Patg±{CI n A 1 A s. InGaAs. 

"yZ/i/T.^— aXT. H EM T (high electron mobi I it 
ytransistor) i:BStB'r«) A^H^^nri^^o 
[0 0 0 3]l36ti:. I n P U -tXai^y b 

iS^Wr ^ H E M TCO»*W^S:S^^^-r»TSia 
trfe^o 0 6tC^L/cHEMT{±. InPA>e)*^^*fe 

»tts« 1 0 1 ±tc. y > K-y<?) I n A 1 A s 

Hi 0 2 . y > I n G a A s ^m^M 10 3; 

y > F~ycO I n A 1 A s ^»«iH 10 4. nM^MISl 
20 ^Y—\Ly9\.fz \ nA 1 As^{*gl 0 5. y:^F 

— I n A 1 A s 10 6. /y F— I n 

P^«^S10 7. nmPmm^Y-\Lyf\.fc\nk 
1 As^^ftcgl 0 8St>*nS^3i5eJ|«3«rF-tf>^L/'c 
I n G a A s^me 1 0 9 ^^^ffle^tlTO^^o 
[0 0 0 4] fc/cX. n Si I n A 1 A s 1 0 8 

>&t/nS I n G a A s 1 0 9 fi:. y > F-^cO 

I nP¥»l*® 1 0 7±-e. U-feXJSl 1 2tCj;oT2 

I n G a A s 1 0 9_hlc(i:^n^n:t-^ ^ 

50 1 1 oRtf 1 1 1 m&WL^n. y > f— i n p 

[0 0 0 5] CCDcfc^^cHli^cO^^. yvF-'y'In 

A 1 A s^mwmi ^z\tf^v^rm^ y vF-:/! n 

G a A s ^»»H 1 0 3 yvF-^In 
A 1 A s ^^Wm 1 0 4 St/ 106ti:n^lnAlAs 
^m^m 1 0 5 0^gli:^XTilS?^M![*?F-t!>'^* 

A 1 A s#«{*Hl 0 5ti:S?«$&H. y>F->^I n 
^0 P^liitSl OTtJiU-feXx^y^XF^y/^— n^I 

n A 1 A s^^Wm 1 0 SSt/n^ I n G a A s ^«{* 

M 1 0 9fi®ta{gM;i^ UT^n^n^cftffl-r^o * 
fc. #:t-^^y^a@i 1 o&tf 1 1 ifi-en^nv— 

XSffiRtf Fl^-<va®ii*D. >^3^y F:^^-S@l 1 
3tiy-FS<ii:^^o 

[0 0 0 6] 0 6{C^L/c:HEMTT(i:. y>F— 
nGaAs^»^*Sl 0 3^y>F-:/I nA 1 As^ 

3i{*Ml 0 4^<D'^-rn^®tc. 2^^^®^;^X®1 1 

y-xsm lo^Fu-omm i 



-2- 



3 

CO 0 0 7] y- hT*^P>«^^tfM^T'iD^«i*M 
(EI6{C^bfcHEMTC»«-&. y>K— yi nA 1 A 
sij^^i^S 1 0 4*>P>y>K— T'l n P^^flcjl 1 0 7 

HEMTcoL#v^fiiiiffi{i, mELtc^mwm<Dm 

jg©2^{Cj±01JLTSftrsCi:*^ftie)nTV>5o 210 

HEMT<D^t14^|p]±2-ti:-S±t?Og:*:©4^— .-J< 
-Oht^^o ^C-Us EietC^LrcHEMTTtt, n 
Si I n G a A s 1 0 9Rr>*n^ I n A 1 A s¥ 

0 S^gP^i-fi^Iliix-y^vyLTU-trXjil 1 2 
?:Jg«-r5XeT% / > h'—-:/ 1 n Pii^»(*e 1 0 7 O 

I nP¥»(*)li oitimxtstiri^^o laetc^Lfc 

HEMTtt. #ga¥4-2 9 09 1 7li:iatt5nTV^ 

So 

[0 0 0 8] 

sfcti, 51^. ^m^mm.m^m (mocvd) mRxf 

^i-^^^xtf^^^v-^^l/figS (MBE) ffiA'^fflt^P.nSo 

gStC. MOC VDr4A^ffll/^&n-5Ci:A^^VV CCOMO 
C V Dffi*fflV''T0 6 tC^UrcH E MT ^JBfiic-rS« 

MOC VDffiT-aBScS?SSA''igST'fe5/ci6. 
ST'SJESjiPrt (CMS L/ciia*5lA^ P> A s (DS^HA^^C 

So 

CO 0 0 9] y^K-y I n P^»<*)1 1 0 7^mi&-t 

l$+~StWs c c tn (standard cubic centimeter/minu 
te : 1 0 0 0 s c cm= 1 s 1 m) i: LT I n P^fiKS 
■rSo L*^L. CcOfc^. H^fgLfcAsAM n Pfcil 

^n/iy > F-r I n P¥«i*® 1 0 7 IC A s *^ilAL 

TL$3o 

[0 0 10] — nlil n G a A si|i«i*S I 0 9B: 
UnMl nA 1 Asii^5l«:^l 0 S^x-y^V^^'LTU 

:t.v=f-yfv^ h*^p^*«mc*f-rsx-y^>'^f u-r 

HcJt'^TIglSfCjSV^^S^'IScDiBv^x^y^-^' > h*<fflv> 
enSo L*^U B3xEbrcJ;5t£:';-trXx-y^Xh>y-'< 
-;ii;LT®y>F-7'I n P^I^Si^ll 1 0 7lCt>A s 
*^ilAbTV^ScOT% U-bXgll 1 2 ^J^fiit-rsX^g 
■p, X-y^i/^*'« I n P^»#:^ 1 0 7 T'#±U%V^i: 

itmn. t!>'d-^-;^tt^cs#So 

Co 0 1 1] COfctr. nSl nA 1 As^l 0 5*T' 



(3) mmW- 1 1-2 66009 

X^y^V^'^nS^-^/b^feSo nSilnAlAsjllO 

tx-y^>^^nsi:, tf>*— 7i/jfi«g*>e>a2:^7t« 

?;a"XBl 1 4li:lt?*^-«$&$n^<*So o^t). 2 
^^?ce^;?fXMl 1 4t<:m^ns«^A^M'>f S<D 
t?, 2:^^7c^^:«JXBi 1 4coStf[«*^:*c#<*So c: 

<D^m. HEMTcDL^l/^fiiSlIA^^ftL, SfcHEM 

JO COO 1 2] m^^#t*&®<DX-y^>i}r{±X-y^ 

IBj— x/>— {Cj^fiStSnfcH E M T •^fcT'/WX^ttttC 
tf^O^A^^USo il«J;-5{C, U-feXX'y^xh-y/^ 

-s^^-r s 1 1 1 -vm<t^^^mi^mm(Dm?^(r>m^ 

A^feofco 

COO 1 3] *!^M{±COJ;^:&KM*«gt-rSfc46»C 
%5nfcfea5-efet)> ^©le^fi. U-bXX-y^Xh>y 

20 |pl±5-ii-SCi:lc35So 
CO 0 1 4] 

mm^m^mf^mmick o a s ^^t^m i (Dii*^:^x^ 
#t*&LT^ 1 CO 1 1 1 - ymit-^vn^mwrn^i^mr^^ 

lOXigi:, mio iii-VMt:-&t(^Wi*S±{c^a 

^2cDlgi|^*-X^«i^Lr^2<0 lll-ViES{l:-&?^^» 
#:S«:J^^-rSS2©XSi:. ^2(0 lll-Vi^{t^^ 
iO *««i:/g±t W«#)S«ffifiK:gS»c .i: D A s *#t?S 3 
OM*45!fX;$r#tif&LTS3cO 1 1 1 - V 

¥^ltt^M«?WJCX -y ^i/>!^-r Sx -y > F :&fflV>T 
US® iii-viS{t:^ti¥«i*S^gP^^6^{cx-y^>'y 

!|^ijiji«:SA'?X-y^>'y?nSS;JS*^3 0 0 0 c m-^W 
T i: *S <fc 3 tern 2 OXST'H 2 «S**;tirx<Oflt*&«* 

1 nA 1 AsSi:L. M2co 1 1 1 - V Mt:^tl^»{*M 

nPSfc-rSo $e.{C. ^2©Jlif4;<fX^7*X7 

-i'>;«rxi:b. m2(Dx:gT'6 1 ot;*^e>6 7 ox:<D'U 
S«SHT:7*X7-(' >:!ffX<0«if&««r 1 s 1 m*^^) 5 s 
Im (standard litter/minute) t't?>o feSl'">{i^ 

2 © 1 1 1 - ViS^{t:-a-!|%¥*«:il^ I n G a P^Xfi I n 

Stg^G a A sS«i:-rSo 
50 [0 0 15] m2<DXiST't, StS*PrttC{t«L/c:tta 
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wr^cticj^-Dr. mm^^cDpyAso^&it^m 

1 1 1 - vmit^m^mt^mic^^n^ a s comtim^pT 
T. ncom^^m^^nnifi. m2<D \\\-vmit^m 

fl::^1^*#^*H<?)3i^y^>^^*?BS:6^3 0 0 0 c m-2t^T 
[0 0 16] 

m^mt^ H E M T coiijgTa ii^^ijtc i.xnm^cmm't 

[0 0 17] s-r. \nPt^hr^^^mm^w&i\\\ 
-ym^t-^m^mv^WiSL) i ±ic. y > f-:/o i n a 

1 As^m^m (CT^tf. ^-vUTiiSl 015 cm-3, 
/P^O. 2/im) 2. y>K-:/^cDI nGaAs^#» 

m wmi. ^^r^)rmm.i cm-^, m^o. oi 

5 M m) 3 . y Y-'fcO I n A 1 A s (CT;^ 
(f. ^-^UTiiJSl Oi5cm-3. /?$0. 0 03/xm) 

4. nS^M1^^F-try<7L/cI n A 1 As*»i*iS 

0. 0 1 4/im:^ltO lll-vm^?^^»^*S) 

5. /yY-'fCO I n A I A s^Wf*« (mtf. +^ 
U7jijS[l 015 cm-3, jp^o. 00 5//m) 6. 
K-ytDI nP^SttS (Mxtf. ^^-vUTiiSl 0^5 
cm-3. jp^O. 005;zm:^2(7) lll-VML'g'^ 

7. nSi^M*a^K-tf>:i^U/c I n A 1 A 
s^S!f*jg (fi?tj^tf, 4^^UTilSl Oi5cm-3. 
0. 0 2/im:^3<?) 1 1 1 - V)S^fl:^tJ^?»«:B) 
XSnm^ym^ K-e I n G a A s^*»M 
(0y^tf. ^-VUTligl 015 cm-3, p^o. 0 1^1 
m) 9*)lfc^tCJ^S^g^-^i:Ta®-r^ (01 (A) # 

o 

[00 18] cn^cO^^fi. MOC VDffi^ffll/^T«g 



(4) #P?fl¥ 1 1 -2 6 6 0 09 

6 

0^^S^-t±^o «fiSJS^i:6 10-67 OXlcm^^tl 

MI) . h>Jx^;l/>r>s;?«>A (TED . 
r)\y^-^h. (TMA) . bUx^;l/r;l/^x»>A (T 
EA). V^):^^}\^io^)^L. (TMG) . hUx^;l/:^* 

U'^/:. (TEG) (omm^mtm^^hn^o ^/t. vjk 
(PH3 ) (Dyi^mwimmis^m^^^^n^o 

[0 0 19]#tC. nM I n A 1 A s^»<*:iS5CDJg3p^ 
i3:^h\^X\t. M;^^;W>'S^«i7AX«hUx^;l/>r 
hU^^;l/T;l/^x'i7AXtihUx^;l/T 

i37sts^^m^n^o mtc. y vk-:/i n p^Wf*®7 

^;W>v^':!7i:.i:. ^2 0Ig*^;9^X-efe§:7:i-x:7^> 
^cOrl'&;?7X:6^{^ffl^n§o ^:rc. n^I nA 1 As^ 

(ihUx^;!/^;!/^^*^^^. ^3C0Jl3f>t:;?3XTfc;Sr 
[0 0 2 0] 03 ti:. yvF-T'I nP¥«ttji7^)f£ 

tC. 6 1 0 — 6 7 0'X:c0SjS®HT% :7;r X>^^ ^i^i* 
*l-5 s 1 mhLT. yvF-yi nP¥Stt:jl7^ 

[0 0 2 1] mi (A) (C^LfcXgtC^I^^ 

iO m±m(Dnmi nGaAs^miiim9±\C. 2m(D 

:t-^^y^mm \ o^xsi i^sir^LTj^^-r^ (i^i 

(B) #M) o ^:t-^^y^«<Sl ORr/1 UiT i/ 

[0 0 2 2] 2fflo^— ^*y^B<ii o;&t; 1 1 
icm'^nrcmmc^y^nmi nGa a s^»^*» 9:5:^5 

I n A 1 A s*»i*:S8^. m^mim^^J^y h 
x^y^V^lfbT. yvF-T'I n P*4i{*^7<oaDi* 

im2 (A) #M) o CCXltx,y^^r>htLX. A 
40 sl^¥«Wc^^f §X>y^>>fl^^ h*^PI^¥*Wc5* 

v^x^y^-^>^;^)^ffl^.^en^o ^J;^tf. ^L^i^xti^x 

[0 0 2 3] SmbZ-cyvF-:/! nP^aif*:® 

(B) #M) o CO>^3 *y F4^-affil StiWS i N/ 
T i/P t/Au*^#Ufctg. U'7F;t:7LT?g^^ 

CCOcfc'^tCLTHEMT^^^^^^^o 
[0 0 2 4] 02 (B) tC^LfcS«^lCfeoTt>. 7 
50 V F— y I n A 1 A s ^Si*/! 2 ii/^^y rM. ^ > F 
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- >^ I n G a A s 3 ItW^mm. / > K-T' 

I n A 1 A s ^^ma^m 4 etinSilnAlAs 

micn^orOsbOX^—^-m. ^Mn^ I n a l a s 

5 im^m^m. y > F-y I n p ^»{*s 7 

tiU-feXX^V^Xh^y/^-^. n^InAlAs^^l* 

»8St/nSl nG a A s 9 ^iiJgiafgMilh L 

[0 0 2 5] ^fc> yyV—'fl n G a A s^«^*M3 
^y>K-yi n A 1 A s^Si*/l4i:co^7^nWffifri: 

V— 1 0 ^ K w^as 1 1 tcomicnj±^wtu 

[0 0 2 6]:^^tC. U-t:Xai*y^7.h^3//^-»^bTft 

[0 0 2 7] :7^X:7^ ^iJfta^O. 2~5sl 

nP^#ftc^7*#-rSHEMT*?g^Lfco ^gZgfi 
Ci6 1 OWS>^o n P**^*^7^DX>y^Xh>y 

-r. ^xvKl^(DX*y^^>'h;S:fflV^Tn^I nC a A 

s^^mWm9RZJtnmi n a l a s/18^[^^'r^o ?l 
^BIx^y^^>'h;£:ffl^.^TM^c2^PB1. InP^ 
»<*^7 0X^y^>'^*;^tTao ^UT. 

I n p^^mi^m 7 (Dmm^m^mTmmhx. 

[00 2 8]ia4(i> coi:^co^^x:7-<>git»i:x 

y^:^y^ym.mi s i m^ox^y^^^^^^^^t^j^tis 

0 0 0 cm-2gg[-r$>D. ^5>tcgfia:^tito^^;5^. 
x^y^vyffittSBStie 0 0 cm-2S-efgMUfCo I n 
Pm^(Ox.y=^\£y hffijg (E DP) AM 0 000 cm 

1 mcOx^y^>yffi(tS5Sofg(i:||ffl±Pcajg?5:V^l^^;l/ 

[0 0 2 9] fif^. I n p ^^mi^m i (OfS^mmim^-^ 
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8 

mtX±ti:-r^Ch{j:<fcoT. I n P^»»S7 0U-<rX 
X ^y ^X h ^y / ^-ji t LXO^m^mmc |RI± ^ -It^ C 

[0 0 3 0] y^xy^>m.m^m':k^^^tx.-j9-y 

f^&i^&ti^—^x$>nii. nmn^cDA sMit-^x^ 
^tm^xxi\ LTcff^-DX. y He y.y >(>i(im^m± 
^^^^z.h\^^^x. nm^^(OP/ks(D^mwn 

10 <^^o — I nP^mn\C{t. yiir7.y^l/(Oji^m 
tCcfcoT^^L/cPh^fgL/cA s ^:6^^t)3A^n^o 
CCOfzisb. y^i-Xy^y^m.M^m'^LX. P/ks(Di^ 
JElt;6m< ^Srntf . I n P*»«cS 7 tciiA-T^ A s M 

:^^?S{i'^"r^o 1 n p^mwm i tc#^n^ a s (^mt^^w^ 
d^-rntf. A si^^»^*^as^wtcx^y^>'^*-rsx^y 

^^>'hT-x^y^:/^bT*» \nP^mWmiiS':L-J 
[0 0 3 1] im^X^WtX OX.^^^X±M^ 

-it. ^^m^m,xmt\.tz I n p^Mwmi\nn\^x. 

^^SSAT^SLfc I n P^»i*e7JC^^Lfctf> 
J^-;l/«OX^y^>'^'ffittSft;b'«3 0 0 0 cm- 2 

r^^yy^:^y-ci/mM.^7r^\^x\^^^o c<Dft3^cA^6. 

^gSS<?)±^tCh^>JS:oT. X^y^>>7ffitt^aA^3 

0 0 0 cm-2gJg^;S:^>'^X:7^>^^«;^^^^i^IPLTV^ 
;5C^;6^^t>;b^;^o ^/c. ^SSSA^e 7 O'CT-ti. x^y 
^>^ffittmi*^3 00 0cm-2gfti:-rs/c:A6lC. >^ 

>i-x:7^>'gi!a^5 s I mi:'r^>i:>SA^fe^o 
[0 0 3 2] ^gfiSA^±#*r^^. sisrrtoitai^ 

^^nk^—m^u-^Tc^iat. y ^ xy ^ ymm^miin 

— 6 7 o'^oiBHTti. :7;a-x:7^>'gita;&ftiigcT^ 

ttms^3 0 0 0 cm-nycf-r^ctff^x^^o 
[0 0 3 3] ^&&i^mxf&mLrc i n p^mt^ 

Tco 6 10 — 67 O'CCO^STti. J^KJSti: 9 0 0 0 c 

m2 w s'^mm di^-h^^vrmmf^mzx I 0'^ 

40 cm-2-eoffl) T% {5{?-^T*feofco L;6^U 6 70 

^f£^#x.^n§o ^/-c. m^^er-fesnsi ha 

1 A s ^«f*B 5 (o^m^ti\ m^ium^ ^ o xm^^ 

^i=smx&^y>Y-^\ nG a A s^«i*il3^T*ffiiS( 

LfcoreEitfefe^o v^-rntc-^^<}:> 6 7ot:t(±<^^g 

50 [0 0 3 4] — 77v 6 1 0rt^TO^SSST'ja2 
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(B) tc^L/c:HEMT^Jg^*r^^> InAlAsJg 
S*'«3:^^7t;JSSLrLS5o cnti. InAlAs^S 

i^tcec^o H^t^^ 6 1 OX:t:^TT^Sb/c: I n A 1 

BtCti 1 0 nmJX±(DlHIfl}6^M^^n/c:o 6 1 0 "Ct^T 
I n A 1 A s^W(*S6«rfiESUfc^^tCfi:. clt?)<fc 
9:^^M±tc I n PSSa^B^r^SUT. I n P#»{*g7 

[003 5] LA>U I nP*^ii*S7{i:U-feX3:^y^ 

a6tC5 nmSgcOMffT^^tt-^n^o ^/c. I n PfiScS 
O^'&tclti. ^ffiT^Dl^^iOSttStfiA^ I n A 1 A s ^Jt 
®LT;^^l/^o CCOcl I n A 1 A s CD^SI^^ 

I n V^mWm 7 I n P 

§o X^fzif^^X. 6 1 OT;«Tr*^gt-^h. InP^ 

[0 0 3 6] J;^±iJiB^L/cci;'5tc, ^fiSiS^e i 

6 7 O^C^-rSC^tCjCoT. h'yyi^X^-ni^CD^ 

CO 0 3 7] tufELfcJ:^^^:. 6 7 0 U •feXJi>y ^ 
Xh^y/^-/i^LTi-^^^S:14tl^^C)I nP¥«»B7 
^r^g-r^tcii. 5 s 1 mW±cO:7:tX'7>r>iffifi*^i2S 

rcisblcm\^^rzMO C V D^g^DSilTk^^-v U y;d^Xi^ 
atix 1 8 s 1 mT^feoZ-Co ^fc. 7j<^+^ U T:«fX8St 

— sswtc, 1 0-5 0 s 1 mmmo)m.M^m\Hx 
[0 0 3 8] i^tcif^^r, $>^^^m(oy^7.y>f>^ 

tc. 02 (B) iCTjkLfzHEMTiDm'^ltat. 6 s 1 m 

i:i±(Dy^xy^ymm'vmmff^^ibnrco i:i±o:>ct 
Mm^^y ^ ym.mi> i — 5 s i mumt 

[0 0 3 9] ya^T^y^ymM^ 1 — 5 s 1 mco 
mmx^mt^'^. ^^^^x^'^vgsa-e^SL/c i n p 

oTh^>i^'X^-i|t14«:^<ffiLrco ^SiaSti:6 5 0 
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SOLUTION: A non-doped InAIAs semiconductor layer 2a, undoped 
InGaAs semiconductor layers 3. 4, an undoped InAIAs 
semiconductor layer 5, another undoped InAIAs layer 6, an 
undoped InP semiconductor layer 7, another InAIAs layer 8 doped 
with an n-type impurity, and another InGaAs layer 9 doped with an 
n-type impurity, are successively crystallized on an III-V ' 
compound semiconductor base 1 to be laminated thereon. In such 
a constitution, crystals of these layers are grown by MOOVD 
process at a growth temperature of 610-670*' 0 and the etching if, 
density not exceeding 300 cm3. Besides, two each of ohmic 
electrodes 10 and 11 are separately formed on the topmost layer 
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